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Typical Details for Stream Restoration
Conceptual Design Plans
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The provided conceptual stream restoration designs utilize Natural
Channel Design (NCD) techniques, which try to mimic the characteristics of a
stable, "natural" stream system as much as possible. This can include raising the
stream's bed to allow higher storm flows to access the floodplain, and the
placement of a reinforced bed comprised of crushed stone, sand, gravel, and
topsoil (Design Priority 1). Another potential option would include excavating the
floodplain at a lower stream elevation (Design Priority 2).

Restoration also typically includes placement of rock structures to reduce
stress on the stream banks and to create riffle/pool features within the bed of the
stream, and laying back the banks of the channel from steep angles to a more
stable 3:1 slope. For the provided conceptual plans, additional data (detailed
topographic survey, tree locations, mapping of existing utilities, existing channel
thalweg, etc.) is required prior to confirming the restoration type, as well as the
specific type, location, and size of the structures. Therefore, this supplement
provides detail on typical structures that will likely be employed in the final
restoration design plan.

Another critical component of NCD is quick establishment of vegetation.
This final phase of restoration includes planting (at heavy densities) native trees,
shrubs, and herbaceous vegetation that not only provide stability to the channel
bed and banks, but also provide significant habitat benefits. Some information on
planting is also provided in this supplement.





1.

Stream Restoration
Design Priority Options

Reconnects flows with floodplain.
Improves riparian health by raising water table elevation.

Minimizes flow depth during floods resulting in lower shear
stresses and reduced channel scour.

Minimizes construction related disturbance to the riparian
corridor.

Applicable to restoration in confined stream valleys.

Bankfull bench provides limited overland relief for smaller
storm events.

Design subject to high shear stresses in larger storm
events.

Method advocated by proponents of legacy sediment
removal.

Seeks to restore pre-colonial stream invert elevation.

Requires significant floodplain excavation to create a
bankfull bench (22.2 times design bankfull channel width).

. Necessitates significant tree removal.

Stabilization in place.
Long-term stability not achieved using this approach.

Requires stabilization/armoring techniques to provide
localized scour protection.

Minimal disturbance associated with construction activities.





Typical Riffle Detail

Refer to Restored Stream Planting
Detail for planting information. Ex. grade

v Bankfull

Tie out to~" Stream
existing grade invert
at a maximum N

grade of 2:1 4" topsoil

Coir fabric with riparian

Reinforced bed (combination of
seed mix underneath

crushed stone, sand, gravel,
and topsoil)

Earth fill _\)/' /

(as necessary) Q) Salvaged cobble/gravel/sand substrate

from existing stream (4" deep in thalweg,
tapered to low flow channel edge)

Typical existing conditions rendering

Standard riffle rendering: Using typical riffle detail shape with appropriately sized bed material






Modified Cross Vane Detail
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Step Pool Detail

Reinforced bed
(place throughout
the entire step pool)

Plan View

4" Topsail

w Bankfull Elevation _
Header rock
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Details and photos are not to scale
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Rock Step Detail

Plan View

Filter
fabric

bankfull width

Tie out rock at bankfull
(max. 2:1 slope)

Streambed

_Section XS 2

Details and photos are not to scale





Imbricated Rock Wall Detail

Tie into
existing grade

XS81

3-in. setback
in curved
reaches

Adapted from
Maryland's Waterway
Construction
Guidelines

Plan view

Stable cut face

Topsoil (depth shall be
sufficient to support
stabilizing vegetation)

Grade from top of wall to

existing grade (max slope = 2:1)

Rocks shall be angular and have
a minimum width equal to 1/3 the
vertical height of the wall

Degree of imbrication shall
depend on design stone size
Geotextile to
prevent piping of el Stream bed
fines

Toe trench and footer rock
(set below scour depth)

Section XS 1

4 ft
max. height
[ Js

P =Backfill slope angle (2h:1v or flatter but greater than 5.0%)
a.=Inclination of wall from horizontal (1h:6v to 1h:4v)

Definition sketch






Log Vane Detail

Plan view
Bury the ends of the logs at
least six (6) feet into the bank
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In-Stream Habitat Log Sill Detail

Tie out to existing grade
at a maximum grade of 2:1

Cross section view

4" Topsoail

SR

30" minimum diameter
anchor rock

Ex. grade

Bankfull width
Max 2%

Max low storm sl
I flow width |

. — =

Coir fabric with riparian
seed mix underneath

Profile view - with low flow pool

FLOW

—_— Prop.

o« streambed

Max scour depth half of log
diameter

4
e N

SRR
Ex. grade

=
12" P
L N
dia. log

Log installed flush
with invert

Flow

MEX. grade

Profile view
12" min. dia. log

In-stream log sill rendering: Looking upstream

T /\,

> VTR Extend log a minimum of 2'
invert beyond bankfull width

In-Stream Habitat Log Sill Notes:

1. This feature is to be placed within a typical riffle section.
Channel shape deviates from the riffle only within the low
storm flow width, where the log is sloped along the bed
(max slope of 2%) and the stream invert may be shifted
from baseline. Refer to the typical riffle cross section
detail for riffle dimensions.

2. The in-stream habitat log sill may include an optional low
flow pool to be constructed immediately downstream of
the log. Refer to grading plan and profile sheets and low
flow pool detail for pool specifications.

3. See "structure notes" for additional information
concerning all structures.

4. See grading plan and longitudinal profile for station and
invert elevation.

5. Contractor shall skew log (5-20°) from flow direction.
See grading plan for structure orientation.

6. Log shall be installed with a maximum slope of 2%.
Direction of slope shall correspond with placement of low
flow pool (optional).

Details and photos are not to scale





STREAMSIDE PLANTING DETAIL . .
NOT TO SCALE Restored Stream Planting Detail

SECTION VIEW - XS 1

BANKFULL WIDTH

RIPARIAN SEED MIX
{PER PLANTING PLAN)

REFER TO STREAMSIDE
PLANTING SPACING DIAGRAM =
< | FOR EPACING REQUIREMENTS

TUBELING/CONTAINER
PLANTINGS (REFER TO
TUBELINGS AND CONTAINER
SHRUB PLANTING DETAILS)

LIVE STAKE PLANTING

LIVE STAKE PLANTINGS SPACED
AT &4 PLANTS PER LF.
(SEE ETREAMSIDE PLANTING
SPACING DIAGRAM)

EARTH FILL NOT COMPACTED
(AS NECESSARY)

BUDS MUST
POINT UPWARD

IN-SITU MATERIAL

I
[=———LCW FLOW CHANNEL WIDTH ————={

3 LENGTH
BELOW GROUND

STREAMSIDE PLANTING SPACING DIAGRAM

STREA

LIVE STAKE PLANTING NOTES

1. UIVE STAKES SHALL ONLY BE PLANTED BETWEEN FEBRUARY 18t AND MARCH 31at. TUBELINGS MAY BE SUBSTITUTED FOR
UVE STAKES WHEN NEEDED. TUBELINGS SHALL ONLY BE PLANTED BETWEEN OCTOBER 15t AND APRIL 30th.

2. CONTRACTOR SHALL USE A PLANTING BAR TO PUNCH A HOLE FOR THE CUTTING.,

3. ROOTS EHALL BE TREATED WITH ROOT GROWTH HORMOME PRIOR TO PLANTING.

. BANKFULL LOW FLOW
4. UVE STAKES SHOULD BE 18° TO 24" IN LENGTH AND 4/2° TO 1 172 IN DIAMETER. WIOTH CHANNELWIDTH t— m— m——— e —————
5. INSTALL THE LIVE STAKE WITH THE CORRECT SIDE UP (SEE STREAMSIDE PLANTING SECTION VIEW). LIVE STAKES LIVE STAKE PLANTING AREA

BHOULD BE CUT ON AN ANGLE ON THE BOTTOM AND FLAT ON THE TOP. WHEN HELD WITH THE CORRECT END UP, THE DOWNSTREAM OF STRUCTURE SPACED

BUDS MUST POINT UPWARD. AT 4 PLANTS PER LF. STAGGERED

8. TWO-THIRDS (2/73) OF THE LIVE STAKE LENGTH MUST BE PLANTED BELOW GRADE. AS LONG AS A FEW BUDS ARE
EXPOSED AT THE TOP, MORE THAN TWO-THIRDS (2/3) OF LIVE STAKE MAY BE BELCW GRADE.

7. TAMP IN ARCUND THE GUTTING TO ENSURE THAT THERE ARE NO AIR POCKETS ALONG THE STEM. THE PLANTING BAR STREA EDGE
MAY BE USED TO PUSH THE SOIL IMMEDIATELY AROUND THE STEM AND PUSH IN THE SOIL TOWARD THE PLANT. PLANTING
8. REFER TO STREAMSIDE PLANTING PLACEMENT DIAGRAM FOR SPECIFIC GUIDANCE FOR PLANT PLACEMENT ALONG e IEpuR
STREAM. PLANTING ]
STREAM BANK
PLANTING
[FOC)

STREAMSIDE PLANTING PLACEMENT DIAGRAM

TYP. STREAM BANK SPECIES MASSING

LIVE STAKE PLANTINGS EXTENDED 1/2 THE LENGTH CONFIGURATION WITH 3-8 PLANTS OF THE
OF THE OUTER (LONG) VANE ARM (X] PAST THE END SAME SPECIES PER CLUSTER SPACED AT
OF VANE ARM \ AN AVERAGE OF 3 0.C.
LIVE STAKE PLANTINGS OVERLAPPED

TYP. LIVE STAKE PLANTING AREA
DOWNSTREAM OF STRUCTURE AT
4 PLANTS PER LF. STAGGERED PER
SPACING DIAGRAM

WITH 1/4 THE LENGTH OF THE OUTER
(LONG) VANE ARM (X] FOR A MINIMUM .
OF ¥ 14X

LIVE STAKE PLANTINGS
UPSTREAM OF
STRUCTURE AT 1 PLANT
PER LF. STAGGERED

STREAM BANK
PLANTING AREA
TYP. STREAM EDGE SPECIES MASSING CONFIGURATION
STREAM EDGE WITH 3-8 PLANTS OF THE SAME SPECIES PER CLUSTER AREA UPSTREAM OF
PLANTING AREA” SPACED AT AN AVERAGE OF 1 PLANT PERLF. STRUCTURE SPACED AT
1 PLANT PER L F. STAGGERED
PLANTING DETAIL LEGEND
GENERAL NOTES: -~ .
s | STREAM EDGE PLANTING AREA
1. PLACE SPECIES IN CLUSTERS OF 3-8 PLANTS WITHIN STREAMBANK AND STREAM EDGE | VAVERAGE SPACING 1 PLANT PERLF.)
PLANTING AR

| STREAM BANK PLANTING AREA
" [AVERAGE SPACING ¥ O.C)

n

BPACING IS APPROXIMATE. DO NOT PLANT ADJACENT SPECIES IN THE SAME CONFIGURATION,
SUIGHT VARIATION FROM APPROXIMATE SPACING 1S ENCOURAGED TO ACHIEVE MASSING

CONFIGURATION SHOWM IN THE STREAMSIDE PLANTING PLACEMENT DIAGRAM. - LIVE STAKETUBELING

-

PLANT QUANTITIES WITHIN STREAM BANK PLANTING AREA BASED ON SPACING OF X O.C.

4. PLANT QUANTITIES WITHIN STREAM EDGE PLANTING AREA BASED ON 1 PLANT PER LF. % STREAMSIDE PLANT SPECIES
ER PLANTING SCHEDULE)
5. PLANT QUANTITIES WITHIN LIVESTAKE AREAS ON DOWNSTREAM SIDE OF STRUCTURES 5 ®
BASED ON 4 PLANTS PER L F.
6. PLANT QUANTITIES WITHIN LIVESTAKE AREAS ON UPSTREAM SIDE OF STRUCTURES BASED — — — BANKFULL (BKF)
ON1PLANTPERLF. T . LOW FLOW CHANNEL (LF)

— - — STREAM CENTERLINE (CL}

~

REFER TQ PLANTING SCHEDULE FOR PLANT SPECIES AND QUANTITIES.
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Conceptual Design Narrative

Reach 5

Watershed Occoquan, Subwatershed 440

HUC Code 02070010

Parcel Ownership HOA Land

County Owned or Maintained No

Drainage Area 115 acres (36% Impervious Area)

Location Runs parallel with and approximately 500 feet north of Old Bridge
Road between Antietam Road and Oakwood Drive

Reach Length 1,800 feet

Existing Conditions
This headwater stream is unstable, incised and actively eroding, creating a mobile streambed that is
aggrading in the area closest to the stormwater management facility (SWM) 489 (see separate
conceptual plan provided herein). The riparian area has been compromised by adjacent
development and the benthic community is dominated by pollution-tolerant organisms. At least one
utility line crosses this stream and has the potential to be compromised by future erosion. There is
also exposed bedrock in this reach. The proposed restoration ends at Oakwood Drive. The stream
continues through a culvert and drains into Hooes Run approximately 1,400 feet downstream.
Existing condition photographs are provided herein, along with a drainage area map that highlights
the impervious surfaces and the piped network.

Design Goals
Implement Natural Channel Design (NCD) techniques to restore the stream and mimic, as much as

possible, the characteristics of a stable, “natural” stream. The design shall reconnect the stream to
the existing floodplain by raising the channel to reduce channel velocities, increase
evapotranspiration, improve pollutant removal, diversify available riparian habitat, and restore
groundwater levels. This shall be accomplished by developing a stable cross section and stream
pattern and installing grade control as needed (e.g. cross vanes, step pools, etc.). In addition,
planting native trees, shrubs, and herbaceous materials will assist in stabilizing the stream banks and
will provide additional habitat.

Design Concepts
The conceptual cross sectional area and target flow rate were determined by applying an
enlargement factor® to rural Maryland regional curve data® as presented on the Conceptual Plan.
Channel sizing was done iteratively solving Manning’s open channel flow equation for width and
depth using the target flow rate, riffle slope, and n-value (see table below). Channel pattern follows
the existing channel using aerial photography and 2-foot contours. A lower flow rate and smaller
channel shape is proposed below Facility 489 as the facility attenuates peakflow.

Typical details for the conceptual stream restoration design are provided as a supplement. This
supplement provides typical design details that will likely be employed in the final restoration
design plan such as a riffle with a reinforced bed, rock and wood stream structures, and a typical
planting detail.

! Caraco, D.S. 2000. Dynamics of urban stream channel enlargement. Watershed Protection Techniques 3(3):729-
734.

2 U.S. Fish and Wildlife Service. Maryland Stream Survey: Bankfull Discharge and Channel Characteristics of
Streams in the Piedmont Hydrologic Region. CBFO-S02-01. March 2002.

Occoquan Subwatershed Study - Conceptual Plans
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Reach 5
Conceptual Design Narrative

Reach 5 Reach 5
Parameter (Upstream Portion) | (Lower Portion below
Facility 489)

Target Flow Rate 79 cfs 56 cfs

Design Riffle Slope 0.020 ft/ft 0.020 ft/ft
Proposed Channel Width 15.5 ft 12.5 ft
Proposed Channel Max. Depth 1.5 ft 1.5t
Manning’s n-value (channel) 0.035 0.035

Next Steps
In order to satisfy design goals, more existing condition data is required including, but not limited to,
six-inch contour interval topography, wetland and stream delineation, tree information along the
stream channel and potential access paths, adjacent utility elevations (e.g. culvert and other outfalls,
underground utilities, etc.), and property and utility easements. This data is necessary to develop a
more accurate restoration design that will follow the existing channel as much as possible and will
avoid high-value trees and other pertinent, existing infrastructure.

This restoration should coincide with restoration of Facility 489 as proposed within this conceptual
design package.

Access
Construction access and staging are available within the power easement from Deepford Drive or
Woodfern Court. Additional access points may be considered at Oakwood Drive and Antietam Drive.
A sanitary easement runs parallel to the stream below the stormwater management facility which may
provide streamside access during construction. The tree survey will assist in identifying other access
options parallel to the stream.

Cost Estimate
Total Restoration: $ 1,441,000 (Per pound of Total Phosphorous (TP) $ 12,000)

L:\25000s\25100\25156.01\Admin\04-ENGR\03-Concept Plans\04-Reach 5\R5-Concept_2013-09.docx
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Reach 5
Existing Condition Photos

1. Reach 5 starts downstream of Antietam Road below the exposed bedrock feature. This upstream area
is stable.
2. Looking downstream from the bedrock feature shown in the previous photo. Stream banks are

vertical with exposed roots. Trees along the stream bank are undermined.

Occoquan Subwatershed Study - Conceptual Plan
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Reach 5
Existing Condition Photos

3. Looking upstream at a severely eroding stream bank at a meander approximately 750 feet from the
beginning of the reach.

4, Looking upstream at the eroding stream bank shown in the previous photo. This area has vertical
banks with exposed roots, and sediment deposition.

Occoquan Subwatershed Study - Conceptual Plan
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Reach 5
Existing Condition Photos

5. Looking upstream approximately 150 feet upstream from stormwater facility 489. This stream section
exhibits significant erosion and incision, with large amounts of deposition in the streambed.

6. Looking downstream as the stream flows into stormwater management facility 489

Occoquan Subwatershed Study - Conceptual Plan
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Reach 5
Existing Condition Photos

7. Looking immediately downstream at receiving channel of stormwater management facility 489. This
portion of channel is full of debris and litter.

8. Looking upstream at a severely eroding bank downstream of stormwater facility 489.

Occoquan Subwatershed Study - Conceptual Plan
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Reach 5
Existing Condition Photos

9. Looking downstream at an elevated utility crossing immediately upstream of Oakwood Drive. Some
erosion is present around these piers.

10.  Looking downstream at the culvert that flows under Oakwood Drive. This is the end of Reach 5.

Occoquan Subwatershed Study - Conceptual Plan
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Cost Estimate
Reach 5
Watershed Occoquan, Subwatershed 440
Reach Length 1,800 feet
Drainage Area 115 acres
Impervious Area 36%

ITEM EXTENDED UNIT COST
ITEM/DESCRIPTION QTY [ UNIT | UNIT COST SUB-TOTAL SUB-TOTALS SOURCE!
General Conditions
1.1 [Mobilization (10%) 1 LS $97,008.98 $97,008.98 Estimated
$97,008.98
Construction Surveying
2.1 |Construction Stakeout 1,800| LF $30.00 $54,000.00 Contractor Bids
2.2 |As-Built 1,800 LF $20.00 $36,000.00 Contractor Bids
$90,000.00
Erosion/Sediment Control
3.1 |Temporary Construction Entrance 3 EA $1,000.00 $3,000.00 PWC Unit Price
3.2 |Super Silt Fence 1,200| LF $20.00 $24,000.00 PWC Unit Price
3.3 |Tree Protection/Orange Mesh Fence 7,043| LF $2.50 $17,607.50 PWC Unit Price
3.4 |Stream Crossing (Stone) 0 CcY $22.70 $0.00 FFX Unit Price
3.5 |Stream Crossing (24" CMP) 50 LF $55.00 $2,750.00 PWC Unit Price
3.6 |Stream Crossing (30" CMP) 25 LF $65.00 $1,625.00 PWC Unit Price
3.7 |Stream Crossing (Filter Fabric) 0 SY $3.70 $0.00 FFX Unit Price
3.8 |Pump Around 9 WK $900.00 $8,100.00 Contractor Bids
$57,082.50
Access Road
4.1 |Access Road with Deck Mats 490 LF $22.00 $10,780.00 Contractor Bids
4.2 |Guard Rail Removal and reset 40 LF $34.05 $1,362.00 FFX Unit Price
4.3 |Trafic Barricade (TB-1) 2 EA $1,500.00 $3,000.00 PWC Unit Price
$15,142.00
Clearing and Demolition
5.1 |Clearing & Grubbing 197 | AC $10,000.00 $19,737.37 PWC Unit Price
$19,737.37
Grading and Structures
6.1 |Stream Grading 1,800| LF $300.00 $540,000.00 Contractor Bids
6.2 |Rock Material? 1,800 LF $100.00 $180,000.00 Contractor Bids
$720,000.00
Vegetation
7.1 |Seed (Permanent) and Straw 9,553 | SY $1.49 $14,233.80 Contractor Bids
7.2 |Vegetation - Live Stakes 3,600 EA $2.50 $9,000.00 Contractor Bids
7.3 |Vegetation - 1 Gal. Container 2,631| EA $9.50 $24,994.12 Contractor Bids
7.4 |Invasive Species Control 1 LS $10,000.00 $10,000.00 Contractor Bids
$58,227.92
Miscellaneous Materials
8.1 |Coir Fiber Matting 3,600 SY $2.75 $9,900.00 Contractor Bids
$9,900.00
SUBTOTAL $1,067,098.77
15% Contingencies $160,064.82
20% Engineering and Survey $213,419.75
TOTAL $1,440,583.34
Cost Per Linear Foot $800.32
Cost per Ib Total Phosphorous Removed Annually® $11,769.47

! The following abbreviations are used in the Unit Cost Source column:

PW(C Unit Prince - Prince William County Unit Price List, revised November 17, 2011

FFX Unit Price - Fairfax County Comprehensive Unit Price Schedule, revised March 15, 2013

?Rock material includes 1 ft. reinforced bed mix along entire reach and structure rock

% schueler, T. and Stack, B. Table 3: Edge of Stream 2011 Interim Approved Removal Rates per Linear Foot of Qualifying Stream Restoration.
May 13, 2013. Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration Projects

Occoquan Subwatershed Study - Conceptual Plan
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Conceptual Design Narrative

Reach 6A

Watershed Occoquan, Subwatershed 440

HUC Code 02070010

Parcel Ownership HOA Land

County Owned or Maintained No

Drainage Area 32 acres (21% Impervious Area)

Location Headwater stream begins north of Windjammer Drive at the
intersection with Yardarm Place, and flows west toward Hooes Run.
Proposed restoration ends at the culvert under Colby Drive.

Reach Length 800 feet

Existing Conditions
This headwater stream is highly unstable at the confluence with the tributary from Jib Lane. Field
conditions indicate that the streams may have been previously piped and now the pipes have mostly
washed away leaving very unstable banks and an exposed sanitary utility. Sediment deposits from
these eroding areas are apparent through the entire reach. The middle portion of this reach may be
slightly incised with some eroding banks. The culvert under Colby Drive has been blocked upstream
by sediment and debris. The blockage is contributing to aggradation upstream of the culvert. The
overall water quality appeared good; however the benthic community is highly degraded, likely
linked to the overall stream degradation and habitat instability. The riparian area has been
compromised by the encroaching residential developments.

This channel flows into Hooes Run approximately 1,000 feet downstream from Colby Drive.
Existing condition photographs are provided herein, along with a drainage area map that highlights
the impervious surfaces and the piped network.

Design Goals
Implement Natural Channel Design (NCD) techniques to restore the stream and mimic, as much as

possible, the characteristics of a stable, “natural” stream. The design shall reconnect the stream to
the existing floodplain by raising the channel to reduce channel velocities, increase
evapotranspiration, improve pollutant removal, diversify available riparian habitat, and restore
groundwater levels. This shall be accomplished by developing a stable cross section and stream
pattern and installing grade control as needed (e.g. cross vanes, step pools, etc.).

This is a headwater stream with its drainage area primarily piped; therefore, stabilizing the upstream
tributary from Jib Lane will greatly reduce the sediment source that is currently aggrading the
downstream portion of the channel. In addition, planting native trees, shrubs, and herbaceous
materials will assist in further stabilizing the stream banks and will provide additional habitat.

Design Concepts
The conceptual cross sectional area and target flow rate were determined by applying an
enlargement factor® to rural Maryland regional curve data” as presented on the Conceptual Plan.
Channel sizing was done iteratively solving Manning’s open channel flow equation for width and

! Caraco, D.S. 2000. Dynamics of urban stream channel enlargement. Watershed Protection Techniques 3(3):729-
734.

2 U.S. Fish and Wildlife Service. Maryland Stream Survey: Bankfull Discharge and Channel Characteristics of
Streams in the Piedmont Hydrologic Region. CBFO-S02-01. March 2002.

Occoquan Subwatershed Study - Conceptual Plans
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Reach 64
Conceptual Design Narrative

depth using the target flow rate, riffle slope, and n-value (see table below). Channel pattern follows
the existing channel using aerial photography and 2-foot contours.

Parameter Reach 6A
Target Flow Rate 17 cfs
Design Riffle Slope 0.020 ft/ft
Proposed Channel Width 8.0 ft
Proposed Channel Max. Depth 1.1ft
Manning’s n-value (channel) 0.035

Typical details for the conceptual stream restoration design are provided as a supplement. This
supplement provides typical design details that will likely be employed in the final restoration design
plan such as a riffle with a reinforced bed, rock and wood stream structures, and a typical planting
detail.

Next Steps
In order to satisfy design goals, more existing condition data is required including, but not limited to,
six-inch contour interval topography, wetland and stream delineation, tree information along the
stream channel and potential access paths, adjacent utility elevations (e.g. culvert and other outfalls,
underground utilities, etc.), and property and utility easements. This data is necessary to develop a
more accurate restoration design that will follow the existing channel as much as possible and will
avoid high-value trees and other pertinent, existing infrastructure.

Hydraulic modeling will establish if channel flow rates are non-erosive within the stable portion of
channel, thus establishing the extent of full restoration requirements. In addition, further investigation
of the culvert under Colby Drive will determine if additional infrastructure changes are required to
prevent future debris blockages.

Access

Construction access and staging are available at Colby Drive and potentially off Harbor Drive. The
tree survey will help identify access from Harbor Drive and access parallel to the stream.

Cost Estimate
Total Restoration:  $ 680,000 (Per pound of Total Phosphorous (TP) $ 13,000)

L:\25000s\25100\25156.01\Admin\04-ENGR\03-Concept Plans\05-Reach 6A\R06A-Concept_2013-10.docx
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Reach 64
Existing Condition Photographs

1. Looking upstream at an exposed, undercut utility crossing the tributary to Stream Reach 6A near
their confluence at Jib Lane. This has the potential for failure, if left unmitigated.

2. Looking upstream near beginning of reach. Stream has raw, vertical banks with some sediment
deposition along bottom of channel.
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Reach 64
Existing Condition Photographs

3. Looking upstream at an area of significant erosion. This area was previously piped, but the pipes
have washed out, and left very unstable channel and banks at the tributary confluence.

4. Looking upstream in the middle of the reach where channel is incised, but stable, except for a few
areas of bank erosion.
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Reach 64
Existing Condition Photographs

5. Looking upstream, approximately 230 feet upstream from Colby Drive. This portion of the stream is
incised, and is aggrading.

6. Looking downstream at the end of the reach - a blocked culvert under Colby Drive. This blockage
has contributed to the upstream aggradation.
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Reach 64
Existing Condition Photographs

7. Looking downstream of Colby Drive at a typical section of Stream Reach 6B. This stream is
somewhat incised some, but has also been aggrading due to the large amounts of erosion present in
Stream Reach 6A.
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Cost Estimate
Reach 6A

Watershed Occoquan, Subwatershed 440
Reach Length 800 feet

Drainage Area 32 acres

Impervious Area 21%

ITEM EXTENDED UNIT COST
ITEM/DESCRIPTION QTY [ UNIT | UNIT COST SUB-TOTAL SUB-TOTALS SOURCE!
General Conditions
1.1 |Mobilization (10%) 1 LS $45,608.27 $45,608.27 Estimated
$45,608.27
Construction Surveying
2.1 |Construction Stakeout 800 LF $30.00 $24,000.00 Contractor Bids
2.2 |As-Built 800 LF $20.00 $16,000.00 Contractor Bids
$40,000.00
Erosion/Sediment Control
3.1 |Temporary Construction Entrance 3 EA $1,000.00 $3,000.00 PWC Unit Price
3.2 |Super Silt Fence 1,200 LF $20.00 $24,000.00 PWC Unit Price
3.3 |Tree Protection/Orange Mesh Fence 4,481 LF $2.50 $11,202.50 PWC Unit Price
3.4 |Stream Crossing (Stone) 0 CcY $22.70 $0.00 FFX Unit Price
3.5 |Stream Crossing (24" CMP) 0 LF $55.00 $0.00 PWC Unit Price
3.6 |Stream Crossing (30" CMP) 0 LF $65.00 $0.00 PWC Unit Price
3.7 |Stream Crossing (Filter Fabric) 0 SY $3.70 $0.00 FFX Unit Price
3.8 [Pump Around 4 WK $900.00 $3,600.00 Contractor Bids
$41,802.50
Access Road
4.1 |Access Road with Deck Mats 835 LF $22.00 $18,370.00 Contractor Bids
4.2 |Guard Rail Removal and Reset 0 LF $34.05 $0.00 FFX Unit Price
4.3 |Trafic Barricade (TB-1) 2 EA $1,500.00 $3,000.00 PWC Unit Price
$21,370.00
Clearing and Demolition
5.1 |Clearing & Grubbing 0.42 AC $10,000.00 $4,191.46 PWC Unit Price
$4,191.46
Grading and Structures
6.1 |Stream Grading 800 LF $300.00 $240,000.00 Contractor Bids
6.2 |Rock Material® 800 LF $100.00 $80,000.00 Contractor Bids
$320,000.00
Vegetation
7.1 |Seed (Permanent) and Straw 2,306 | SY $1.49 $3,436.60 Contractor Bids
7.2 |Vegetation - Live Stakes 1,600 | EA $2.50 $4,000.00 Contractor Bids
7.3 |Vegetation - 1 Gal. Container 879 EA $9.50 $8,348.82 Contractor Bids
7.4 |Invasive Species Control 1 LS $10,000.00 $10,000.00 Contractor Bids
$25,785.43
Miscellaneous Materials
8.1 |Coir Fiber Matting 1,067 | SY $2.75 $2,933.33 Contractor Bids
$2,933.33
SUBTOTAL $501,690.99
15% Contingencies $75,253.65
20% Engineering and Survey $100,338.20
TOTAL $677,282.84
Cost Per Linear Foot $846.60
Cost per Ib Total Phosphorous Removed Annually* $12,450.05

! The following abbreviations are used in the Unit Cost Source column:

PWC Unit Prince - Prince William County Unit Price List, revised November 17, 2011

FFX Unit Price - Fairfax County Comprehensive Unit Price Schedule, revised March 15, 2013

Rock material includes 1 ft. reinforced bed mix along entire reach and structure rock

8 Schueler, T. and Stack, B. Table 3: Edge of Stream 2011 Interim Approved Removal Rates per Linear Foot of Qualifying Stream Restoration.
May 13, 2013. Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration Projects
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